Sex Differentials in Mortality in Rural Bangladesh
STAN D'SOUZA LINCOLN C. CHEN Although in all populations, the sex ratio at birth slightly favors males, females typically have greater life expectancies than males at every age from birth on. Thus, with aging the expected pattern is a gradual erosion and an eventual reversal of the initial numerical superiority of males. Because of this pattern, observations in several developing countries, particularly in Asia, of an imbalance in the sex ratio in adult age groups favoring males have led researchers to hypothesize that environmental factors have counteracted the expected female superiority in life expectancy. 1 A high level of maternal mortality has been advanced as a partial explanation of excess female mortality in the reproductive age groups. And in several populations in which maternal mortality has fallen dramatically over recent decades, the imbalance in the sex ratio in adult age groups has been rectified.
But other environmental factors leading to differential mortality by sex may be at work as well. Anthropologists have demonstrated that in many traditional societies in which patriarchal family structure and preferences for sons over daughters are strong, females and males receive differential treatment throughout their lives, with the former being discriminated against in food distribution, medical care, access to education, and other resources and benefits scarce in a poor society.
It has been hypothesized that these and other forms of discrimination Data from a district in Bangladesh permit an exploration of the issue of differential mortality by sex. Because the data are based on a thorough surveillance system, they are unusually free of the types of reporting bias referred to above. Since the system has been operating for over a decade, the precise ages of young children and ages at death by sex are known.
Methods and Procedures
The data for the analysis come from Matlab Thana, Comilla District, Bangladesh. Since 1963, the International Centre for Diarrhoeal Disease Research, Bangladesh (formerly the Cholera Research Laboratory) has operated a demographic surveillance system among 228 villages of Matlab Thana, containing a population in 1974 of 263,000. The surveillance system includes regular cross-sectional censuses and the continuous registration of vital events (births, deaths, migrations, and marriages).
The population of the study area is 88 percent Muslim and 12 percent Hindu. The average household consists of six persons. Households of patrilineally related families are grouped in clusters called baris, having a common courtyard. Landholding is skewed, with 18 percent of the households owning 47 percent of the land. About 40 percent of the males and 16 percent of the females over age 15 years have completed four years of schooling. About 70 percent of the males and 6 percent of the females are classified as economically active."
Enumeration of regular residents of the study area has been undertaken periodically, most recently in 1974. 4 Vital events registration has been undertaken continuously since 1963. Recording of vital events at the village level is the responsibility of 290 female village workers (called dais), many of whom are illiterate. These village workers, responsible for an average of 200 households each, visit each household weekly and enquire about vital events. Events are entered in a village registry book, often maintained with the help of literate relatives or friends. 5 This study presents demographic surveillance data for 1974-77. In addition to demonstrating pronounced excess female mortality over male mortality, the data also reveal the abnormally high mortality among both sexes Table 2 presents infant mortality rates by sex. The rates for both sexes are markedly higher for the years 1974 and 1975. Differentials by sex do not appear important if one considers the overall infant mortality rates in the four study years. However, a breakdown into neonatal and postneonatal mortality rates (i.e., rates for infants up to one month and for infants ages 1-12 months) presents a very different picture. Neonatal rates for males are significantly higher than those for females. 8 Conversely, postneonatal female rates are significantly higher than male rates.9 Sex differentials of infant mortality therefore display a reversal from the neonatal to the postneonatal period. It also appears that the 1974-75 disturbances affected the postneonatal rates to a larger extent than neonatal rates. Table 3 presents mortality data among children aged 1-4 years. Higher mortality rates are registered for females than males at each age. The excess female mortality rate for the age group 1-4 years is highly significant.10 Figure 1 depicts the direction and magnitude of sex differentials in mortality for children under age 5 years for 1974-77. The ratios of female to male mortality at specific ages are plotted. Male mortality exceeds female mortality only during the neonatal period. Thereafter, female mortality exceeds male mortality by increasing amounts up to age 3 years, when female death rates are 46 to 53 percent higher than the corresponding male rate. The ratio declines in the fourth year of life and falls further, to 1.35, for ages 5-14. Table 4 presents mortality rates by sex for ages 5-14, 15-44, 45-64, and 65 and older. Higher levels of female mortality are maintained in the 5-14 year and 15-44 year age groups. "' The differentials are reversed for the two age groups above 45 years. In the childbearing period (15-44 years), female mortality rates are higher than male in 1974, 1976, 1977 , and for the four years combined. Some inconsistencies in these differentials are to be expected, given the disasters in 1974-75, when migration, which is predominantly male, increased markedly and mid-year population estimates were likely to be affected differentially by sex. Table 5 presents data on infant mortality among twin live births for the four study years combined. Presumably, twins are at higher biologic risk at birth, but during early infancy, any sex biases in parental decisions-both explicit and implicit-with regard to the quality of care and level of resource investment might be reflected in differential mortality of twins by sex. The data in Table 5 confirm the very high mortality risks among twins, with overall infant mortality rates ranging from 451.2 to 535.7 per thousand live births, three times the level for single births. Surprisingly, sex differentials are not marked during the postneonatal period, when parental care would be expected to be most critical. In fact, the ratios of female to male postneonatal mortality rates of 1.21 (calculated for twins of the same sex) and 1.06 (among twins of mixed sex) are lower than the sex ratio for single births (1.23, see Figure 1 ). Overall, these data fail to confirm the hypothesis that, under resource stress, the male half of twin live births may receive preferential care in comparison to the female half. It should be noted, however, that the differential may be disguised by the very high levels of infant mortalityessentially 50 percent of all twins die in the first year. Also noteworthy is the fact that female-female twin births experienced the highest infant mortality rate and male-male twin births experienced the lowest postneonatal mortality rate. The consequences of extreme privation for sex differentials in mortality can be examined during times of crisis. This is attempted in Figure 2 , where the percent of "excess" female death rates in comparison to male rates is shown during the food shortage of 1974-75 and during the "normal" years 1975-77. For three critical age groups (1-12 months, 1-4 years, and 5-14 years) "excess" female mortality was consistently higher during the food shortage years, suggesting that the increased mortality during disaster was disproportionately experienced by young girls.
SEX DIFFERENTIALS IN MORTALITY IN RURAL BANGLADESH
The excess female mortality pattern during crisis did not appear to operate with regard to adult mortality. Higher male than female mortality for the adult age group 15-44 years was noted in 1975 (Table 4 ). This represents a reversal of the pattern for normal years. During the crisis year of 1975, net outmigration of adult males was considerably higher than in other years.12 If the resident male population consisted of a less healthy group than the out-migrants, this might partially explain the observed pattern. Table 6 presents data on infant and child deaths for the last three study years. Data for 1974 were excluded because definitions in 1974 did not conform to those of subsequent years. These causes of death are subject to considerable uncertainty. They are based on reporting by nonmedical personnel with no training in identifying cause of death. Furthermore, deaths are not always due to single causes, and malnutrition can be an underlying cause in many, even most, instances, although not directly identified as such. A few important causes of death-tetanus, diarrheal diseases, respiratory diseases, and measles-however, have been singled out in Table 6 because of their relevance and the reasonable likelihood of accurate identification. For infants, tetanus appears to account for about a quarter of all deaths. Respiratory and diarrheal diseases are next in importance. Sex differentials with regard to cause of death do not appear significant during infancy. Since tetanus is presumably due to unhygienic treatment of the umbilical cord during delivery and manifests itself during the neonatal period, the lack of a strong sex differential for this cause of death is not surprising.
For the age group 1-4 years, diarrheal diseases are the most important identifiable cause of death. Over a quarter of all deaths in this age group are attributed to diarrheal diseases. Other infectious diseases (respiratory diseases and measles, for example) also appear to be important causes of death. Sex differentials are noted for all infectious causes of death, with female deaths being consistently higher than male deaths.
Although data for developing countries analogous to those from Matlab are scarce, model life tables can provide a useful framework for comparison. Figure 3 shows that the excess male relative to female infant mortality shown by the "West" model is reproduced much less intensely, if at all, in Matlab data for the years 1974, 1976, and 1977, while in the crisis year of 1975, female infant mortality is higher by a gross margin than would be expected from the model relationship. For the age groups 1-4 and 5-14 years, panels B and C indicate that in contrast to the "West" tables, which show a slight male excess mortality, the Matlab data exhibit consistently higher female mortality rates. The relative disadvantage of Bangladesh females with respect to the chances of dying is also pronounced in the age group 15-44 and to a lesser degree in the age group 45-64 years. The comparisons are shown in panels D and E. In both instances, 1975 is an exception. An explanation for the relatively higher mortality of males in that year could be that in a crisis, a higher proportion of males in the adult age groups migrated to cities in search of food and work; as a result, the population left behind may have been sex-selectively biased in favor of less healthy males staying home and thus at greater death risk. 
Discussion
This study provides conclusive documentation of higher female than male mortality shortly after birth through the childbearing ages in a rural area in Bangladesh. The higher male mortality rates during the neonatal period are consistent with overwhelming evidence that male biological risk of death is higher than female, although male excess mortality is less pronounced in the Matlab data.14 Although most available data suggest that this higher male mortality risk continues through childhood and adolescence, the differential is reversed during the postneonatal period in Bangladesh, with female mortality exceeding that of males by as much as 50 percent.
Son preference in parental care, and feeding patterns, intrafamily food distribution, and treatment of illness favoring male children15 are possible causes of such aberrant childhood mortality differences by sex. In the childbearing years, pregnancy, childbirth, and induced abortion are obviously factors in higher female mortality. Furthermore, from the observed excess female mortality it may be inferred that similar sex differentials obtain also with respect to illness, malnutrition, and morbidity.
Caution should be exercised in extrapolating these results to other regions of South Asia, or even to other regions of Bangladesh. However, the authors believe that Matlab is not sociologically or demographically unique in South Asia, and several other in-depth studies in diverse geocultural settings have reported findings that at least indirectly corroborate our data. 16 In the absence of contrary evidence, we consider the abnormally high relative mortality of females observed in our study to be suggestive of the conditions prevailing in many situations in rural South Asia. 3. Stan D'Souza, Sex Biases in National Data Systems (New York: UN Statistical Office, December 1978). For example, in situations in which vital registration data are defective or inconsistent, the most important source of information on childhood mortality is census or survey reports on children ever born and children surviving. Thus, greater under-reporting of female children born who are no longer alive would result in lower estimates for females than for males of the proportion of births dead by age 2 years and of similar measures. When model life tables are used to extrapolate such early childhood mortality estimates to the rest of the age span, an illusorily lower mortality level for females than males results. Such a bias methodology problem may be inherent in national level estimates, for example the Bangladesh Retrospective Survey on Fertility and Mortality (BRSFM), where sex differentials of mortality
